A case is reported of a patient who presented with pyrexia, arthralgia anaemia, lymphadenopathy, splenomegaly and microscopic haematuria. No organism or site of infection was found on repeated investigation until after removal of the spleen, when the gram-negative parvobacillus Actinobacillus actinomycetem comitans was identified from blood cultures. The patient was successfully treated with intravenous and oral penicillin and erythromycin. He was able to work during the illness, which is unusual for patients with this systemic infection.
Case report
A 44-year-old journalist complained of swelling and stiffness in the fingers, malaise and night sweats. A dry cough had been present for three weeks. A haematoma over his right elbow, sustained after a fall, had been aspirated one month previously. There was no history of recent dental work, foreign travel or contact with animals and his only previous illnesses had been benign essential hypertension and rubellaassociated polyarthralgia in 1975. The only abnormalities on examination were two subungual splinter haemorrhages. The sedimentation rate was 72 mm in the first hour and haemoglobin 12.3 g/dl. His symptoms improved without treatment, but three months later he was found to have pyrexia, a palpable spleen tip and microscopic haematuria. No cardiac murmurs could be heard.
He had developed a normochromic normocytic anaemia (Hb 9.8 g/dl), and the ESR had risen to 132. The white cell count, differential count and chest X-ray were normal. Subacute bacterial endocarditis (SBE) was suspected but six sets of blood cultures remained sterile after ten days' incubation. Coxiella titres were negative and cultures of liver and marrow biopsies were sterile. Echo-and electrocardiography were normal.
There was no evidence of tuberculosis on radiology or on culture of early morning urine, liver or marrow, and Mantoux tests were negative at 1 and 10 units tuberculin purified protein derivative. Serologic tests for a wide range of pathogens were negative. Intravenous urography and urine cytology did not indicate renal neoplasia and there was no blood in the stool. In a search for connective tissue disease, radiology of hands, feet and pelvis, muscle biopsy, antinuclear and rheumatoid factors were found to be normal. A Kveim test was also negative. Antimitochondrial antibodies were strongly positive in the absence of primary biliary cirrhosis on liver biopsy histology; liver biopsy showed marked fatty change and nonspecific hepatitis but no granulomas. Computerized tomographic (CT and ultrasound) scans of the abdomen demonstrated splenomegaly and minimal enlargement of the para-aortic nodes, which was confirmed by lymphangiography.
The patient left hospital after two weeks and returned to work for four months. He appeared. A diagnostic and staging laparotomy was then performed for a presumed occult lyimphoma. However, histological examination of seVeral enlarged para-aortic nodes showed no 6evidnce fof lymphoma. The spleen was four times normal size. It was removed and histology only showed congestion of the red pulp with polymorphonuclear cell infiltration. Renal biopsy showed focal segmental glomerulonephritis. Postnperatively the patient improved clinically, felt well and had ho fever, and cultures of all biopsies were sterile. However, one dose of cephazolin 500 mg intramuscularly had been given before the operation as part of routine surgical policy.
Two weeks later the patient developed sudden disturbance of vision and recurrence of the night sweats. He had a dense left homonymous hemianopia but no cardiac murmur or carotid bruit. He was again pyrexial. Echocardiogram, phonocardiogram and CT scan of the brain were normal. The hemianopia resolved after 24 hours.
The circumstantial evidence for systemic sepsis now seemed overwhelming and high-dose intravenous penicillin G was started empirically. The fever disappeared within 12 hours and the symptoms resolved within three days. The ESR and haemoglobin returned to normal over three weeks and the patient was discharged. A ftirther ten blood cultures had been drawn prior to antibiotic therapy. Five of these contained growth after 7 days of incubation and another two after 10 days. Small granular colonies were seen adherent to the sides of the bottles. These contained small, non-motile, gramnegative rods which were capnophilic and fermented glucose and maltose but not lactose or sucrose. They were sensitive to penicillin at 2 Mg/ml and to erythromycin. The organism was eventually identified as Actinobacillus actinomycetem comitans at the Centers for Disease Control, Atlanta, Georgia.
The patient again returned to work, personally injecting penicillin intravenously (5 megaunits 6 hourly) for six' weeks and then orally (500mg four times daily) for four months with oral erythromycin (500 mg three times daily) throughout. At this stage an aortic diastolic and AusteinFlint murmurs were first noted and confititied by echocardiogram. He has since temained well.
Discussion
Prior to 1962, infection with Actinobacillus actinomycetem comitans had been reported only in association with Actinomyces israelii (King & Tatum 1962) . The organism is a mouth commensal and has been implicated in juvenile periodontitis. Sixty-seven cases of systemic infection have now been documented, and in one series of 32 cases all but 2 had early unequivocal signs of endocarditis and were severely ill (Page & King 1966) . Our patient is unusual in that he was working throughout his illness despite nine months without antibiotic treatment. There was no clinical evidence of cardiac valve infection and the initial blood cultures did not reveal the organism, even after ten days culture. When SBE is suspected and blood cultures are sterile at 48 hours, Van Scoy (1982) stresses the importance of incubation for up to four weeks. Four blood cultures should then be sufficient to isolate slow-growing organisms such as Actinobacillus species (Ellner et al. 1979) .
The clinical improvement following laparotomy may have been due to the use of three doses of an effective antibiotic, together with the removal of a 'septic' spleen. The positive blood cultures after only 7 days' incubation following splenectomy suggest that the spleen may have been acting as a bacterial 'filter'. Arterial blood cultures might have been fruitful before splenectomy, although they are not generally recommended. As the patient was clearly able to contain but not eradicate his infection, an underlying defect in host defence was unlikely, and this was confirmed by showing that his neutrophils rapidly inactivated the organism in vitro in the presence of his serum taken before and after treatment (Figure 1 ). This process was partially mediated by specific antibody but could be continued by complement alone. The organism was also killed by incubation in vitro for 20 minutes with the patient's serum alone at a dilution of 1: 16 ( Figure 2) . Antimitochondrial antibody in the absence of primary biliary cirrhosis is often thought irrelevant.
Demonstrated by immunofluorescence on rat kidney initially at a titre of 1: 40, it was only weakly positive after one month's antibiotic treatment and absent three months later. This antibody was shown to be of the IgG class and was only partially absorbed by incubation for 48 hours (40C) with intact Actinobacillus, suggesting that the antimitochondrial antibody cross-reacts with an intracellular rather than surface component of the organism. This is of particular interest in view of the accumulated evidence that mitochondria may have evolved from bacteria (Baum & Palmer 1981) .
